The results reported below were obtained on two groups of subjects, Group I in Western Holland in 1945 and Group I1 in the British Zone of Germany in 1946.
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obtain values for the nitrogen content of the flour and bread in the diet. In the Gerian part of the work, the nitrogen content of each new diet was estimated by direct analysis to provide a check on the values obtained by tables. It was found that the estimated values for nitrogen content were within & 3 yo of the values determined by analysis. This close approximation was due to the small number of standard foodstuffs used in the diets and to the constancy of their nitrogen content. No attempt was made to determine experimentally the calorie value of the daily diets. Urine was collected over thymol and toluene for each period of 24 hr., care being taken to ensure exact timing of the complete sample. After acidification with a few drops of conc. sulphuric acid a portion of each 24 hr. specimen was taken and stored until analysed. Nitrogen was determined by a semi-micro Kjeldahl method using I ml. samples of urine and a selenium dioxide-copper sulphate catalyst. Digestion was continued with gentle boiling for at least 2 hr. after the mixture had cleared. No increase in ammonia titre was obtained by longer combustion. Agreement of duplicates was within I yo. Duplicate determinations were not carried out simultaneously.
Stools were brought to' the laboratory in bed pans and were transferred to large glass jars containing about 250 ml. of water; IOO ml. of conc. sulphuric acid were added slowly with constant stirring. Additional stools were treated in the same way. When the complete sample had been collected, another 250 ml. conc. sulphuric acid were added to the entire mass. After cooling, the material was passed through a fine-wire sieve and distilled water added to give a known volume (approx. 500 ml. for each day's collection). The sample was agitated to ensure thorough mixing. Five portions, each about 10 % of the total sample, were taken. These were digested at boiling-point after addition of more sulphuric acid until solution was complete. From each, samples were taken and digested for varying lengths of time with sulphuric acid and catalyst until a constant maximal ammonia titre was obtained. The mean of these values from each portion was taken as the final figure.
Analyses of foodstuffs and diets were carried out by a process similar to that recorded for analysis of faeces.
Details of the composition of the diets are given in the Appendix (p. 217).
RESULTS
In Table I the intakes for each balance period are given. The balance periods succeeded each other without any intervening 'free' days. Nitrogen losses in the faeces are set out in Table 2 and the balances for each period are contained in Table 3 . Intakes, outputs and balances have been expressed in terms of Cal. and g. N/kg. body-weight. The body-weight used in the calculations was the mean value for each period. In 'calculating average body-weights for each balance period, the mean weight was calculated from the daily weighings. In no balance period was the weight change between the first and last day of the period greater than 1-5 kg., in most it was less than I kg. 
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+ 4'7 -0.8 Fig. I. suggests that nitrogen retention is roughly proportional to calorie intake. The graph, however, indicates that there is a critical calorie intake level around 3-40 Cal./kg. where the level of the nitrogen intake determines the sign and magnitude of the balance. It would appear from Fig. z that at nitrogen intake levels above 0.2 g./kg./day the balance is always positive. At high intake levels, those above 0-3 g./kg., the points seem to show a shift to the right indicating that retention at such levels is not proportional to the nitrogen intake.
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At the critical lower level of intake of 30-40 Cal./kg./day it would appear ( Fig. 3 ) that it is possible to obtain significant positive nitrogen balances on nitrogen intakes as low as 0.17 g./kg., provided the calorie intake exceeds 35 Cal./kg. Allowing for inherent errors in the balance values it would be justifiable to conclude that nitrogen equilibrium in our emaciated subjects was attained when the calorie intake was no 
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Examination of Fig. 4 have had some influence on the level of nitrogen retention. Where there was a high proportion of non-protein calories there may have been a marked protein-sparing action and consequently a better nitrogen retention. Table 5 gives average nitrogen retentions and intakes of protein and non-protein calories of the two groups of subjects, while Fig. 5 shows the nitrogen retention in Group I (with the eight balance periods in Table 4 ) on different ratios of non-protein to protein calories in the diet. The calorie intake levels expressed as Cal./kg./day are shown alongside each point. Four periods, where the non-proteinlprotein ratios were between 1.5 and 2.0, gave retentions between 21 and 23 yo. These periods where the non-proteinlprotein ratio was 5-4-5'5 gave retentions between 40 and 50%. 
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DISCUSSION
As Beattie & Herbert (1947) have shown that in the early phases of recovery the metabolic level rises with the calorie intake, it seemed possible that a rise in this level might affect adversely the nitrogen retention. Table 6 gives the relevant data. The Table 6 . Average values for nitrogen retention and basal heat production of the two groups of subjects K1.
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Bm. relation of metabolic level to retention for both the Dutch and German groups is given graphically in Fig. 6 . It would appear that retention increased with the rise in metabolic level. This relation, however, may be merely a reflexion of the high calorie and nitrogen intakes-absolute retentions rising as more nitrogen is available in the diet. There is, however, no indication that a high metabolic level necessarily leads to a reduction in the absolute values of nitrogen retention. When the metabolic level is plotted against percentage nitrogen retention there is no conclusive evidence that these two factors are causally related (Fig. 7) . In the German group (Group 11) the calorie intakes were confined to a relatively narrow range. It was observed by Beattie & Herbert (1947) that these subjects showed relatively small variations in their metabolic levels. The nitrogen intakes in these men were restricted and consequently errors in estimating their nitrogen retentions were proportionately higher than for Group I where the nitrogen intakes were greater. It is none the less remarkable that the percentage nitrogen retention should show no relation to the non-protein/protein ratio (Fig. 8) . Apparently the low calorie-and protein-intake level in these men, coming, as it did, very close to their maintenance levels in the early diet periods, provided a narrow and variable margin for conservation, too narrow for the protein-sparing action of non-protein calories to be apparent.
One further aspect of nitrogen retention seemed worthy of study. It seemed possible that, on the high levels of calorie intake with consequent increase in metabolic level during the early phase of recovery, the carbohydrate utilization might not be complete owing to a relative deficiency in vitamin B, . Utilization beyond the pyruvate stage might be prevented with a consequent demand for more carbohydrate which https://www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19470030 2 ' 4 I947 would only be satisfied by the de-amination of amino-acids and the conversion of the carbon skeletons into glycogen. Such an effect would diminish the nitrogen available for retention. Table 7 provides the necessary data. All these patients were on diets in which the main vitamin B, intake was derived from skim milk powder of a known vitamin B, content and from glucose which had been reinforced by the addition of synthetic vitamin B, in the proportion of 1-33 mg./Ioo g. glucose. The diets which were relatively poor in vitamin B, were those with a high protein content of about 50 g. N/day. The diets richest in vitamin B, were those containing only 18 g. N/day. The non-protein calorie intake in the latter group was obtained exclusively from the reinforced glucose. This combination was unfortunate, for the diets with a low non-protein/protein ratio were those with a low vitamin B, content and those with a high non-protein/protein .ratio were richest in the vitamin. When nitrogen retention as g. N/kg./day is compared with the vitamin B, intake expressed either as mg./kg./day or as mg./Iooo Cal./day, it would appear that nitrogen retention was not related to the intake of vitamin B, (Fig. 9A and B) . Examination of Table 7 VOl. I The diets used in the German experiments had to be constructed bearing in mind foodstuffs available not only in the institution but in the British Zone for civilian consumption. The diet given below was a standard prison-diet used in the first diet period in the German group. 
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